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INTRODUCTION 
Soft contact lenses are often the first choice when 
cor~ecting an athlete's ametropia. This is the case whether 
the patient is an occasional "weekend warrior", or a 
participant in a more structured program, amateur or 
pr·ofess ion a 1 . 
Athletes often have better visual skills than non-
athletes; one of these being stereoacuity.(1) This skill is 
important in almost every sport, where judging the location 
of a moving object is required. The average person has a 
stereoacuity of 24 arc seconds.(2) Better than average 
stereo may benefit an athlete. All vision care 
practitioners, whether they practice "sports vision" or not, 
owe the athlete a prescription that maximizes that particular 
v i sua 1 sl< i 1 1 • 
Research has found that s.ma 11 errors in correction, 
resulting in differences between the eyes, can be responsible 
for changes in a person's stereoacuity. Peters reports that 
"the deterioration of stereosensitivity with small amounts of 
artifica11y induced anisometropia is remarkable and 
consistent •••• As 1 ittle as .12 D of induced anisometropia 
caused a measurable decrease in stereosensitivity in 2 
subjects, while all had some reduction with .50 or more."(3) 
It should be noted that Peters used a modified space 
eikonometer, one of the most sensitive devices available to 
measure stereoacuity. In his study Peters indicates that 
I 
"small amounts of uncorrected or induced aniso would reduce 
performance on tasks related to critical, visually directed, 
manipulative operations, 11 (4) i.e. a.thletics. 
~Our goal was to induce .50 D of anisometropia in contact 
lens fits, and then determine whether a reduction in 
stereoacuity took place, using classica.l stereo testing. 
These differences in overrefrac t ion, p 1 ano/+. 50 and +. 25/-
.25, are similar to those which may be encountered and 
considered to be adequate in an eye care practitioner/s 
office. 
METHODS 
Patients were selected from a population who desired 
contact lenses, would be available for 4 exams over a 3 week 
period, and whose refraction fell within our fitting 
parameters. Patients who qualified were fitted with either 
CooperVision ... s Permathin or American Hydron ... s Zero 4. These 
lenses were chosen based on their draping, "one size fits 
all" philosophy. The lenses were dispensed with Soft Mate ps 
disinfectant, daily and weekly cleaner by Barnes Hind and 
Sorblcare saline by Allergan. 
The criteria for the subject pool was less than 5.00 D 
myopia, less than .75 D refractive cylinder and Keratometer 
readings between 42 and 46 dioptors. A minimum of 100 arc 
seconds of stereopsis, lack of observable ocular pathology, 
• f ]  - - . . . . . . . . .  ~ . . .  , . . . . .  . . . . .  . _ . .  _ _ _  . . . . . . . . . .  - - - - - - - ~·----...._ 
a n d  t h e  a b i l i t y  t o  a c h i e v e  2 0 / 2 0  a c u i t y  w i t h  a  s p h e r i c a l  
c o n t a c t  l e n s  w e r e  a l s o  r e q u i r e d .  N o  a t h l e t i c  p a r t i c i p a t i o n  
r e q u i r e m e n t s  w e r e  n e c e s s a r y  f o r  a c c e p t a n c e  t o  t h e  s t u d y .  
W h e n  p a t i e n t s  w e r e  f i r s t  s e e n ,  s t e r e o a c u i t y  t e s t i n g  w a s  
d o n e  t h r o u g h  t h e i r  h a b i t u a l  p r e s c r i p t i o n .  T h i s  b a t t e r y  
i n c l u d e d  d i s t a n c e  H o w a r d  D o l m a n  ( 3  t r i a l s  e a c h  d i r e c t i o n ) ,  
d i s t a n c e  A . O .  V e c t o g r a p h ,  A v i a t o r  S e r i e s ,  R a n d o t ,  a n d  w h a t  
w i l l  b e  c a l l e d  a  S p o r t s  T a s K .  T h e  S p o r t s  T a s K  i n v o l v e d  t e n  
u n d e r h a n d e d  t h r o w s  o f  a  b a  1 1  i n  t o  a  h o o p .  T h e  t h r o w s  w e r e  a t  
t h r e e  d i f f e r e n t  d i s t a n c e s ;  5 ' ,  9 ' ,  a n d  1 3 ' .  O n e  p o i n t  w a s  
s c o r e d  i f  t h e  b a l l  h i t  t h e  r i m  a n d  t h r e e  p o i n t s  i f  i t  
a c t u a l l y  w e n t  t h r o u g h  t h e  h o o p .  T h e  b a l  1  t o  h o o p  d i a m e t e r  
r a t i o  w a s  1 : 2  w i t h  t h e  h o o p  a t  e y e  l e v e l .  A  t h r e e  f o o t  b a r  
w i t h  a  1 "  d i a m e t e r  s u s p e n d e d  t h e  h o o p .  A  3 0 '  e m p t y  spac~ 
b e h i n d  t h e  a p p a r a t u s  h e l p e d  m i n i m i z e  m o n o c u l a r  c u e s .  
T h e s e  p a t i e n t s  w e r e  t h e n  e v a l u a t e d  f o r  c o n t a c t  l e n s e s  
a n d  f i t t e d  a c c o r d i n g l y .  T h e y  t h e n  p e r f o r m e d  t h e  b a t t e r y  o f  
t e s t s  d e s c r i b e d  a b o v e  b e f o r e  b e i n g  d i s m i s s e d .  o n · e a c h  
s u c c e s s i v e  v i s i t ,  t h e  p r o c e d u r e  r e m a i n e d  t h e  s a m e :  
s t e r e o a c u i t y  t e s t i n g  t h r o u g h  t h e  f f h a b i t u a l " ,  c o n t a c t  l e n s  
e v a l u a t i o n  a n d  r e f i t ,  t h e n  r e t e s t i n g  t h e  s t e r e o  w i t h  t h e  n e w  
" h  a b  i  t  u  a  1  "  •  
E a c h  p a t i e n t  w a s  s e e n  4  t i m e s  o v e r  a  3  w e e K  p e r i o d .  
D u r i n g  t h i s  p e r i o d ,  e a c h  p a t i e n t  w a s  f i t  w i t h  l e n s e s  
t h a t  r e s u l t e d  i n  e i t h e r  a  p l a n o / p l a n o ,  a  + . 2 5 / - . 2 5  o r  a  
p l a n o / + . 5 0  o v e r r e f r a c t i o n .  C o r r e l a t i o n s  b e t w e e n  t h e  
r e d / g r e e n  b a l a n c e , .  t h e  m o n o c u l a r  t o  b e s t  v i s u a l  a c u i t y ,  a n d  
~) 
the 20/40 equal lzatlon tests were used to achieve these 
overrefractions. 
Each group was matched in a double blind manner; neither 
pati~nts nor the experimenters performing the stereo testing 
Knew what lens combination was being worn at the time of the 
experiment. The patients were matched as follows. 
Group 1 Group 2 Group 3 
Session 1 pl/pl +.25/-.25 pl/+.50 
Session 2 +.25/-.25 p 1 /+.50 pl/pl 
?ession 3 pl/+.50 pl/pl +.25/-.25 
Session 4 pl/pl pl/pl pl/pl 
Patients were seen on Friday and Tuesday, leaving a 
minimum o~ 3 days adaptation time. At the 4th sesslon, the 
patient was fit with the plano/plano overrefraction lens and 
dismissed from the project. 
RESULTS 
The test results are 1 isted alphabetically accordin9 to 
the first letter of their respective titles. Each outcome is 
divided into three modes of description: 1) statistical d~ta 
2) graphs and, 3) a verbal sKetch. Although no stal.i i.i,:,O\lly 
significant differance was found in the stereo testing or 
sports tasK relating to the over refractions or adaptation 
period, certain trends were apparent and will be pointed out. 
Keystone Aviator Series Results 
1. See table 1 in Appendix A for statistical data. 
2. See table 2 in Appendix B for graph. 
3. Initially, plano/plano <PP) held the more accurate 
stereoacuity <46.83") and remained that way through the 
adaptation period (47.25"). Plano/plus .50 <P+) started with 
a higher stereoacuity (53.17") and rose to an even higher 
plane <56.75"). Plus .25/minus .25 (+-) began as the more 
apical of the three <55.17"), and then improved to a 
secondary position (51.33"). 
Sports TasK Results 
1. See table 3 in Appendix A. 
2. See table 4 in Appendix B. 
3. (pp) initially scored the most points (23.75") and 
remained highest,of the three <23.08") as it stayed 
essentially the same. <P+) began with an intermediate 
position <22.33") and rose slightly to nearly the same level 
as <PP> in its adaptation phase. (+-) did basically the same 
thing as <P+), except it started about 3/4~s of a point 
lower. 
Howa~d Dolman Results 
1. See table 5 in Appendix A. 
2. See table 6 in Appendix B. 
3. <PP> began with the bette~ ste~oacuity (9.67") and slipped 
somewhat (12.08") with time. <P+) sta~ted with a higher 
stereoacuity <13.67") but imp~oved to a ma~K which out~anks 
the other two (8.42"). (+-) initially scored at the same 
.plane as <P+) but remained about the same (14.42"). 
Randot Results 
1. See table 7 in Appendix A. 
2. See table 8 in Appendix B. 
3. <PP> showed no change ove~ time. <P+) began at the same 
position as <PP) <24.58") and improved by an arc second 
(23.33"). InitiallY, (+-)was approximately one a~c second 
bette~ than <PP) and <P+) but slipped to one arc second above 
<PP> <25.83"). 
A.O. Vectograph Result• 
No statistics o~ g~aphs a~e given due to lacK of test 
apparatus sensitivity. Most subjects obtained the maximum 
ste~eoaculty with both the initial and adaptation t~ials and 
with all three over ~efractions. 
DISCUSSION 
We must take note of three important matters at hand: 
(1) the two trends seen in this experiment, (2) research that 
backs up the trends and (3) the shortcomings of the 
experiment. 
The Aviator Ser·ies, Howar·d Dolman and the Sports Task 
revealed two trends. In all three .tests, the pre-adaptation 
phases disclose poorer stereoacuity <or performance in the 
case of the Sports Task) with the anisometropic over 
refractions. In the case of the Aviator Series, the same was 
also seen in the post-adaptation phase. The other congruity 
observed is that every induced anisometropia <with the 
exception of <P+) in the Aviator Series) improved with time. 
This is best seen with the Sports Task and the <P+) in the 
Howard Dolman. However, the (+-) of the Howard Dolman 
remained about the same. 
There is research which supports the two previously 
mentioned trends. Induced aniso impeding stereoacuity was 
supported in the introduction (3,4). Also, Westheimer and 
McKee (5) found a greater loss of stereoacul ty with unequal 
blurring of the two eyes when compared to equal blurring of 
the two eyes. Larsen and Lachance (6) found that 
stereoacuity was affected to a greater degree with weak 
asymetric lenses. (e.g. +.25/-.25> than with symetrical or1es 
(e.g. +.25/+.25). With reference to the improvement in 
stereoacu1ty performance over time, Wittenberg, et. al. C7) 
found this to be substance in spite of the induced 
anisometropria. 
There were two shortcomings in the present experiment. 
The first involves the individual tests. The Aviator Series 
is an in-instrument test which only simulates distance 
conditions. The Howard Dolman is a distance test, but 
reliability was definitely a problem with four different 
experimenters. In the Sports Task, though practice effect 
was eliminated by the experimental design, some monocular 
cues were still present. The A.O. Vectograph and the Randot 
proved not to be sensitive enough. Another deficiency 
involved both the number and the type of subjects involved. 
In order for one to build on this study, one should 
increase the sample size. Testing of true athletes may also 
be beneficial. Our sample population did not allow us to do 
this. It is our feeling that athletes need the added 
precision of a plano/plano over refraction, equivalent to the 
criteria utilized for successful spectacle refractions. 
CONCLUSION 
One can hear the term "a game o+ inches" in almost any 
spor~ today. Salaries are accelerating almost as fast as 
"unattainable" records are falling. The demands on athletes 
today are greater than ever. This study sought to measure 
"commonly" induced anisometropia involving soft contact 
lenses and its effect on stereoacuity and athletic 
performance. Even if the inexact over refraction sacrificed 
"inch~s", the cost would be too great. Although the results 
~evealed no statistical significance, this pilot study yields 
trends. One such trend is that with the slightest error 
(+.25/-.25 and pl/ +.50), poorer stereoacuity exists, at 
least initially. In order to obtain a more definitive answer 
to the question posed in this study, tighter experimental 
design performed on a larger sample population of true 
athletes is indicated. 
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